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Introduction
The dovyalis belongs to the family Salicaceae and Dovyalis genus (Sleumer, 1980) where stood out the Dovyalis caffra (Hook f. and Dovyalis fruits are 2-3 cm in diameter, acidic flavor, orange to reddish-purple color, attractive and with excellent pulp yield, characteristics that make it mainly destined to the processing, such as the production of candies, juices, liquor and coloring (Silva et al., 2011) .
For the commercial cultivation of dovyalis, it is necessary a homogeneous and uniform orchard, with the use of seedlings with phytosanitary quality. In this sense, the use of asexual propagation becomes a viable alternative (Almeida et al., 2007) . The use of cuttings is a fast and inexpensive method, which allows the maintenance of the characteristics of plants of agronomic interest (Hartmann et al., 2011) . In many species, cuttings of the apical part have shown better rooting than other parts of the plant, but their viability depends on root formation capacity, root system quality and Plant Production and Crop Protection Com. Sci., Bom Jesus, v.8, n.4, p.587-595, Oct./Dec. 2017 favorable conditions during plant development (Fachinello et al., 2005) .
Several factors can reduce the propagation efficiency by influencing the formation of roots in cuttings, such the matrix vigor, age and position of the branches used, presence of leaves and buds, type of cutting, season of the year, application of plant regulators, temperature, moisture, light and substrate (Hartmann et al., 2011) .
In order to optimize the seedlings production, it is often necessary to use alternative materials, either due to the plants physical or physiological requirements, such as the use of substrates (Fernandes et al., 2006) .
The choice of the material to compose a substrate should take into consideration the species to be cultivated, the material cost and its availability. Often, to meet all the mentioned aspects, it is necessary to use more than one material to compose a substrate (Kratz et al., 2013) . According to this, the objective of this study was to evaluate the asexual propagation of dovyalis in Marechal Cândido Rondon, PR, Brazil.
Material and methods
Three experiments were conducted in the seedlings nursery of the Nucleus of Experimental Stations (NEE), of the University of the West of Paraná State (Unioeste). The municipality of Marechal Cândido Rondon presents humid subtropical climate, with Cfa classification, according to Köppen (Caviglione et al., 2000) . The results obtained from the experiments were submitted to variance analysis, and the means compared by the Scott-Knott´s test, at 5% of error probability, using the software Sisvar (Ferreira, 2011) . The concentrations of indolebutyric acid were evaluated by regression analysis, with the coefficients being tested up to 5% of error probability by the t test.
Results and Discussion

Experiment I
It was possible to observe a significant interaction for the average number of shoots and average number of roots on dovyalis cuttings (Figures 1 and 2 ). Regarding shoots average diameter, significance was observed for the use of different IBA concentrations (Figure 3 ). For the variables average root length and fresh shoot biomass, significance was only observed for the shoot removal region (Table 1) .
There 1). This fall is probably due to auxin phytotoxicity, which was exogenous aaplied to dovyalis cuttings (Hartmann et al., 2011) . For the other IBA concentrations and types of cuttings, no significant interaction was observed.
According to Nachtigal et al. (1994) , According to Lima et al. (2006) , the choice of the branch and the position of the removal of the cuttings induce a great variation in the later development of the seedlings of fruit species, however, antagonistic results were observed in 'caramboleira' herbaceous stem cuttings (Bastos et al. 2006 ) and in dovyalis, Dovyalis hebecarpa (Almeida et al., 2007) . This difference in the results with the use of auxin can be motivated by the The phytohormone is intrinsically linked to the root emission capacity of cuttings of fruit species. However, increased root vigor results in increased nutrient uptake and hydration by the stem, allowing the emission of shoot structures (Fischer et al., 2008) . The same authors, in a study with blueberries cultivar Climax, observed higher shoot lengths using 1000 mg L -1 of IBA. The buds length is a variable directly related to diameter.
With these variables is possible to obtain the real value of the cutting vigor (Souza & Gentil, 2013) . (Table 1) . There is a strict dependence between fresh and dry biomass (Ventura et al., 2014 ) and the latter is used as an indicative of the cuttings vigor (Paulus et al., 2014) . Therefore, it can be affirmed that the shoot fresh biomass is also tied to the cutting vigor, where larger cuttings have more reserves (Lima et al., 2006) . 
Experiment II
In Table 2 is possible to observe the significant interaction for cuttings length and number of leaves of dovyalis cuttings according to the number of buds.
Regarding the cuttings size, it was observed a significance for the average number of roots, roots fresh biomass and buds fresh biomass (Table 3) .
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Com. Sci., Bom Jesus, v.8, n.4, p.587-595, Oct./Dec. 2017 It was observed a higher average number of shoots in dovyalis cuttings with 20 cm and containing two leaves. Larger and longer cuttings presented higher reserves amounts, which are used for sprouting and roots (Pizzatto et al., 2011) . The presence of leaves is also a great influence factor for shoot sprouting, as they produce photoassimilates, among them soluble sugars, which are essential as an energy source for budding (Dias et al., 2011) . as well as in aerial structures (Pizzatto et al., 2011) .
Similar results regarding the non-interaction between cutting size and number of roots were observed in 'jabuticabeira' cuttings (Sasso et al., 2010) .
A significance is only observed in Table   4 for the number of leaves in dovyalis cuttings, where higher shoot diameter and dry biomass of roots were observed in cuttings with two and six leaves, respectively.
It is possible to verify a higher root biomass, variable that demonstrates the vigor of the roots (Paulus et al., 2014) The superior results for shoot/sprout diameter in cuttings with only two leaves can be explained by the stimulus that is given to the cutting for the production of photosynthetically active structures after the leaves removal (Santoro et al., 2010) .
Experiment III
Significance was only observed for the Com. Sci., Bom Jesus, v.8, n.4, p.587-595, Oct./Dec. 2017 average root length and average number of shoots (Table 5) .
Better results for mean root length and average number of shoots on dovyalis cuttings were observed for the substrate containing latosol, vermiculite or sand (Table 5) *Different lowercase letters in the column: means are different according to Scott-Knott´s test at 5% of error probability. FC = coconut fiber, SC = comercial substratePlantmax®, V = vermiculite, LS = latosol, A = fine washed sand.
of water and nutrients capacity (Hartmann et al., 2011) .
The fact that the coconut fiber and the commercial substrate did not presented satisfactory results in this study does not make it use unfeasible for dovyalis cuttings. However, adjustments should be made to the moisture conditions of the rooting environment and / or the mixture of components that result in greater drainage, since the coconut fiber, according to Malvestiti (2004) , present a good water retention capacity.
With the accomplishment of these studies is possible to consider that new studies should be performed with dovyalis.
Conclusions
Cuttings from the basal and middle regions presented a well developed root system. 
